Oxytocin injected into the ventral subiculum or the posteromedial cortical nucleus of the amygdala induces penile erection and increases extracellular dopamine levels in the nucleus accumbens of male rats.
Oxytocin (20-100 ng) was found to be able to induce penile erection when injected unilaterally into the ventral subiculum or the posteromedial cortical nucleus of the amygdala of male rats. The pro-erectile effect started mostly 30 min after treatment and was abolished by the prior injection of d(CH(2))(5)Tyr(Me)(2)-Orn(8)-vasotocin (1-2 microg), an oxytocin receptor antagonist, into the ventral subiculum or posteromedial cortical nucleus. Oxytocin-induced penile erection occurred 15 min after the increase in the concentration of extracellular dopamine and its metabolite 3,4-dihydroxyphenylacetic acid in the dialysate obtained from the nucleus accumbens, which was also abolished by d(CH(2))(5)Tyr(Me)(2)-Orn(8)-vasotocin. The pro-erectile effect of oxytocin was also reduced by cis-flupentixol (2 and 5 microg), a dopamine receptor antagonist, injected into the nucleus accumbens, and by (+)MK-801 (5 microg), a noncompetitive N-methyl-d-aspartate receptor antagonist, injected into the ventral tegmental area, but not into the nucleus accumbens. Together with studies showing that glutamatergic efferents from the ventral subiculum/posteromedial cortical nucleus of the amygdala to other areas of the limbic system modulate the activity of mesolimbic dopaminergic neurons, these findings suggest that oxytocin injected into these areas increases glutamatergic neurotransmission in the ventral tegmental area. This, in turn, activates mesolimbic dopaminergic neurons, leading to penile erection. These results provide evidence that the ventral subiculum and the posteromedial cortical nucleus of the amygdala participate in a neural circuit that controls not only the consummatory aspects of sexual behaviour (e.g. penile erection and copulatory performance), but also its motivational/reward aspects, confirming a key role of oxytocin and dopamine in these processes.